Induction of cytochrome P4501A isozymes by heterocyclic amines and other food-derived compounds.
The cytochrome P-4501A1 and P-4501A2 enzymes are involved in the metabolic activation of a number of environmental precarcinogens including the food-derived heterocyclic amines. These compounds also induce CYP1A activity in rats, a feature they have in common with several of the xenobiotics (most notably benzo[a]pyrene) which are metabolically activated by the cytochrome P-4501A isozymes. Using an in vitro DNA binding assay and an in vivo functional (transactivating) assay, we have found that the cytochrome P-4501A1 induction response produced by the heterocyclic amines is mediated by the intracellular dioxin receptor. In the absence of ligand, the receptor is inactive and does not bind DNA. In this report we demonstrate a correlation between activation of DNA binding activity of the receptor by the heterocyclic amines and their ability to induce transcription from a minimal dioxin-response element-driven promoter construct. However, relatively high doses of these compounds are required to produce these effects. Therefore, despite a relatively high dietary intake of heterocyclic amines as compared to other cytochrome P-4501A1-inducing substances, the heterocyclic amines most probably only play a minor role in the induction of this enzyme activity. In contrast to the heterocyclic amines, indolo derivatives found in cruciferous vegetables exhibit high affinity for the dioxin receptor and represent potent activators of the DNA binding activity of the receptor. The indolo derivatives are therefore likely to have a larger impact than the heterocyclic amines on human CYP1A1 activity.